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4_u1_L4j£Jt C£U,lil!l 



. LJ ^jjLaJI jljaVl o^La 3.^ j ^*;.'^ • 

. l«5ljjL« jljJI j JJUJI PH J 

: ^L^aK (J_J^J _ 2 

: J " U l£ U3^ 4i ut-a (j^-aJ 

. j* JoJ ^i.Vl (J^isijjI j j-iLali ^1^)3^1 (_Ha*J ' Ala^JI 4.jj£jj ,_i J^ij • 

U^J^' _Ji*-^ ' »jl J^j' ^-^ P J ' ^ _J^*-^ ' 4-1JU \Ai]| ulx-aJI (J^aJt-J /J U«J • 

(jllLa oAj.12l 4.jjUxu£ Jl \3I (JJ^J 4i ut-a jj£-aJ4 4_nj yaj 4JL \Jaj j < LluijSJi (JLajtlLuiU • 

. (gjl-aJl (jiiLij]l CjIjjjj£ JLajtloilj ' Lu&JI — 
• ( CI •^jlj-'jj ) 3jJaill dlljjj JLajt!Ljilj ' Li&Il — 

. f CO2 >»ill jlc. ) (jiiKJI <jp1j JLajtloilj ' Li&ll — 
• ( u^-jj-^' gH^" ) Jlj5^VI jUSil _ 

pi a SI pi j la i^al : Jlla 



4jil*jll 4JUJI 

2 mol : H 2 0(g) 
1 mol : 2 (g) 

8 mol : N 2 (g) 



a> 



ir 



S^liLVI 3JLJI 


2 mol 


: H 2 (g) 


2 mol : 


02(g) 


8 mol 


: N 2 (g) 



jiauoiSjVl /JIJJ 4 gjUJI *LJ1 )) gjLjjjtj j^-u-J C^jj£j -Jill j 3jjLj11 3JUJ] SjjaJI 2;M;^<H jIj&I * 

: Jcliill 3J-iL*-a -3 

^-lljJl (J^jjJi (-!£• ' ; iSSj jjia_ui£jV1 (cjl-JJ J (j -1 ? J J ''.la Lff^ t — 1 .3? L Lh^ (J c, 1-^ 4Jjlx-aJ (JJ-a J . pLajl (jj^ 

2 H 2 (g) + 02(g) ► 2 H 2 0(g) 

££k C.1 9 J a *s jIj J 



] 



s 



: Jtia 
Cu (s) + 2Ag + (aq) ► Cu +2 + 2 Ag(s) 



. ^cjljiJI i_u£j (jJ-aJl igAc J ClL>L£.lila.ll ■ . l3£ *' jIjjiJI jJc • 
.1+1 ojUilj (Jj^aij ^cjIjJjI j I— l^lclJlLajl iijin • 

.Jill dj^-alx-aJI li. Ua, j-a ^-SLu-lSJI (Jclij]l <UjIja] ^jjjjJa ^jjLjj^.£JI I— ilia ijj.ll j CjljUl Jaliail • 
,— OjoU (jj'JJJ LaAic ClOLalx-aJl aAA . 4_uLLaj£jl A I vSV I ' *"''' ,: - ai " . 1 " . " jj* ^' (j. 1 " 1 * 

. 4.1 >La j j* ' "M il£LabuaJb 

1 : Cu ; 2 : Ag + : c^UUI : ^LJI Jlia 
1 : Cu +2 ; 2 : Ag : gSljil! 

. (JcliiJI <UAl*_a ,-i 4-lJ^J V 1 t (jj% ^-° **■..■ <l dL>Lal*-a]l a A* (JjSj jl (^AaJ — 

<Jjj^j£j| jj^a^. jj<a Uj'^ * J (K ,Mll04 I^J^^J^ Cjliiia (jjjAi (Jjla-a x i aj 4ii.j^. ,-i : 4jjAJ 
. MllOzf CjbilaJI Ajl^ Aj^.j Jj £=Jj lj>mtil Uj] Jjla-aJI AiL . (2H,S04~ 2 ) J^Ja]I 

• H2O2 *'J7- ■ "^ jV I ^Lajl (j-a o^Jai o^Jaii (Jjla-aJI ,JI ' i y ai 
. eLa 4j (jlaja. ,-lc 3 ,„<•</> jljli.1 ^Ofj' J 4,t<^ (j^-aj AcL^aj * : 4iia£LaJ) 

. 4jjJa-aL2k 4jLll3a jA UJ'^ *" (j' (j-f^ PH II c3 JJ U^ a - T -^-'-"4 * 

+9 
. Mil jjiilaJI AjljJj jJb jjijl 4-aJAc AjljJi jj* la * 

. VlnlLJil aIa jj 4Jli (J*jJi-a i_)Isj AjC i_)jj£L j <LjjjV SjIaIuiI Axj * 

H + , SO4 2 " , K + , Mn0 4 " : t> J^ ijj£ ~ 
. £jlll ^a& (^jI^jJI Jjk^aJI jV (jm Mn0 4 " ajIjJ: - : 3jjl$ill Ua^JI * 
. (jj^joi^jVl /gjljj (Jj^j /sic (Jaj t_jl£ Ajc (jbtUil aIjajI — 



I /-jJadaLa UJ A ) H ^jljjJJ i Mil ^jljjJJ i C)£$ " J^ LS" 1 ' s-LaJ' (J-* 4_ijLg_i]l 4L<LaJl ^jjSjj 

9 + 

'4A\jA\ (Jelijjl 4jjlx-aJ a^JJJ Lu-S^a.J (Jjijj-I^ijI -JLLajSjl (Jj^.jjI 



2Mn0 4 " + H + + H 2 2 



2Mn +2 + H 2 +0 2 



Jj^tj] jLui-dl jJc I— ilia ■'" 6 tla jlj 4 O^" 4 ^ LS"^ ^"^■J* a '"'^ '" 4 IjjaI : I— ilia ui]l JalLajl 

• Mn04 Cjlji-LaJI Jjl_jJl] j.!**.'^ -"^ jiiiauiiJI 



2Mn0 4 " +6H + + H 2 2 



2Mn +2 + H 2 +0 2 



#.LaJI a La I 4 ^-^J ^-°j^! ' J^ 1 ^ ic^ (H )8 Ijj^ : H (j±a.jj^.JI jj^JT. JalLajl 



2Mn0 4 " +6H + H 2 2 



2Mn 2 +4H 2 + 2 



IIluj J^aJl (jaAJ (jj^-i (j> (j^>J J J^tH' (c^ U.IT" "J t - J 'j^ 10 111 AJ : O (2fc%? ■■'^•j^< u gj& allaji 



2Mn0 4 " +6H + + H 2 2 



2 Mn +2 + 4 H 2 +3 2 



U 1j->m<; ji 




^lAjjj . (O2) yjj? ■■•^j^< ,_jLuj 0£._aLa«a 4±i._a^ ,_3 (j^jj j£jI (j-a Luiluil 4Jj£-a »-<■ ill ■ .luLa jj-a 4jUa3 (J^AJ 

. (Jjljlii.Vl (— 43jJJ oJj^a-a <g-JljJ -SAx-J 4 4ii._a^jl ojl v^ '^ P is^ p Uj jl A-a . LsUajJJ >sLoj *-a 1-JjJli.Jl 

. ' Pail 4.jl Jaa.!ilja 3.1i.j^JI ,-i JjeUj-a L_)Uj JjC (JiAj iil]j Axj . aaiil L-luLa. --^ ,J (J^alfiJ I— lA^j 

. LpjJ J J"** J* ^?J^' (J^'^ (j^Luul £.LaJl jj-a !>Luij ' -i^joU 

? ^LiajS J_J^J <— 1 J- la - (j-lc- 'UlAll ^.uLlj-lill Jjl«-aii ^ La ~1 

? 4JJU3JJI <ULaJI 4ai£ jj Ujij ij^fj (j tip- -! ' * ' it J*.! U3^ t — 1 J-^^ -^4 — 2 

.( JjA^. JlajiU (JiiaiVl t>a ) ^jjLgjll 3JUJI j 3jjIjjjV1 3JUJI CjljjS-a JAa. ~3 

: AA\Si\ (Jcliill ^J^U-aJ ^U^SJI Jj^l I iA ^.JJJ jl j% -4 

C (s) + 2 (g) ► C0 2 (g) 

? (O'O'O ) jl (2d'2 ) jl (1*1*1) : ^A Jelitfl IV *JjS-j£i-JI CjXaU-aJI t> 
(JjSjoiJ **'j* ■■■' Ajuais (j^-aJ (jJ 4 #.LaJl (j-° 4iLl£ LP' ' (j_9^ lP 3 ^ (j-^*- rJ-'^J' 



} 



4j«Jakj is-AJ^ J^ 3 -"' (_£.ililij (ilLuilj LT^*-^ J L>T^ U_J^ U"° *~- ^J^ 4g\ ' iLja.a ^ja£a £.La 4j (jlaj^. ,-i 
(jJXJaJI *-a £.LaJI *"■" <S"^ < a _9fP3 J '^ a- ^ ^""rD*" J* '"' l^J t (j^a^aJI IA& (_>^'^ ■* j^j' all (j-a a Ua 1 a 
. 1 *c ta-i- » ^j^)j\\ (j^ailu (Jj'^ "" (j_J"4 La£ ((j^jijl t^-^* ) LV? J J "Uu LS^ j 
? ^UajS (J_a^J <— 1 J- 1 ^ (j-lc- 3JW ^J%j^' J^*- 4 ^ LT* 1 ^* _ 1 

. 3-ljl.iLVI 3JLJ1 CjLijS-a JA^ -2 
OH ■ijlj"' (J^J (j** 5, J-^. Ci-^JJ^' UJ-"' J Na oJjUi Jj JjaJu ajJJjJuaJI jj^*-a — 3 

Na (s) + H 2 (1) ► Na + (aq) + OH" (aq) + H 2 (g) 

LJ.L? m£jVl (gjLiJ «-a ajALaJVl (J^^ — 1 

Al (s) + 2 (g) ► A1 2 3 (s) 

ukij^' j'j 2 *! _ 2 
C 3 H 6 (g) + 2 (g) ► C0 2 (g) + H 2 (g) 

(ilijll ^^^Ac j±a.jj^JI jjl£ (J^a-a^. J*i -3 

Zn (s) + H + (aq) ► Zn +2 (aq) + H 2 (g) 

Cu +2 (aq) + OH (aq) ► Cu(OH) 2 (s) 



( NH4N03^i*JJ>^a' L_iLua l_l£j-a I ajAJj-oVl Cjljlj jA <LuLi-ajS.il <LcLu^ajl ,_S 'LaJiLttJI o-IajoiVI >Al 
. HNO3 >"— ! J_}V' ^J*"*"^ j-a j£ >a (J^jla.-a j NH3 jlc. oLuIJjl JUJ ujju-a (Jclij j-a 4-lic jjjuaaj 

%A\2l\ 3jjLl»j£jI CjVjaJSlI JLajtlmL LeLu^a dL^lclilajl 



H2 


; N2 




NH 3 


;0 2 




NO 


; o 2 




N0 2 


; h 2 o 



NH, 



NO ; H 2 



NO, 



HNO3 ;NO 



} 



. <HAjjJI dL>Lc.lij]l ' klla " jj'j J ' ; )2£l — 1 
. Ljjjj J aj-lJj-aV' dll jlj vAj iaaj ^Lutx-a ' r l3Sl — 2 

; i>u>La^ Qjjjjjl 

(H + CI I jja.jj.}4£j| JJ^ (_H3-4^.J J_$la-a i tusi'l (All ajdlaJ^I o-^JJ ^^C (_£jia.J jLii.1 ^-fj^ iA 

#.lgjj| Ale j . AjjjjVI ojl^a. 4»a.j.3 plijjl Jaa.^Li La£ jd/a. jj-ligjl (s-jLu -IcL^alna ' *°^ j^JJ^ t — l^ 

( Al " j CI Q* (_£ J j'j^ ) fj^- 4 ^ JJ^ t>° J_^-° LP-^y J j»J^"V L>° J^ (j*H (J^^^ 

? ^JUajS Jj^-J <— Ij-^- (Jc. J^J jJiil 'LuLsjji]! j-Lslx-aJI ,_A La il— 1 

? jja.J J^J^JI (c^Lu (JjJXJaJI j-a (Jjia.JJl jp-a-S l_ SjS (t_) 

. ^jjLjj]| 31aaJI j ^jjl^LVi %Ll*JI Cl)Ls_aLa ,11a. ~2 

♦J ? ^Iji!! j cj^UlaJI ^a U -3 

? JcliUt I iA jJ Ja..SS (J je^l 2^1^X11 jl^JI ^ La -4 

. CJ-iUJI (JLajUl (Jclijll ^J-jU-a jjlj j LjjSl -5 

ajdlajVl AiuiSj J.I1A (j-a t—l-ulj JjJtJ aJ-liaJVl J ll^JjJJ i OH V' J J \lu ^J'3*^ • J _9^ , J tA ~ 6 

. cJ^L&l 11a *Ll*- 4^1 . Al(OH) 3 
; t_yiJLuiH (Jjj >ajil 

Aj1S£ la 13 ;j_s j-aJI (j VJ • (C)(j^JJ >^J' *-^j4 J (CllO) (jaLaJJl llmSjl (j-a ?u\xi *jjaj jLiLa I ^L^fJI /J 
■lbai£jl (e-JU jlc .lC.L^alLs La£ (jaLaJjl j-a (_5jj^.l j-a.a.1 i_Lailj (j£jjiln2 <Li_ajjVI j^ •■■*' ffli = 26.50 g 
. -ail] ^^AS ss.lila.1 *_a m 2 =22.20 g 4j1j£ .Laii ^jla JLj 3jjjjV1 jjj ^*J ^Upjl ^JC . jjjjSJI 
. ( Jji?. JLiutlml (jjutaluU ) ^jjLjJJI 3JL»JI j ^jjl^LVi ^.JLaJI CjLjj£-a JAa. ~1 



. ^jLuuill JjaJill llA «.Uj1 jjSlaJI jjjjSJI 1j....^j1 ^Li 31& j-A La (12 

M(C0 2 ) = 44 g/mol . g3Ull jj^ .**-£ J ^ cjV>« ^ l_wJ (e_i 

.JajjJ^I slA -J jUJI llA ■■»>-> L-Iuiaj V m =24.4 L/mol ^ja^ll JajjJlJI <J (Jj^l f>^M ( ^ 

. cjjuji ^LuAIi ^m *ll^ ljssI -3 



^jjVI (J-JLaj]l qa 3jj£LaJI £tjl_aj]l 4j3Lui>jS dlVj^-J Vj (-A La ^jjLiajS -^^-o-J ^ j? ^ JJLajSlI 

' . '" JJ cl^ * jW^ 

tj-lj : (Fe +2 , 2C1")^L£JI ^1 jjK] Jji^a ^k (Na + , OH") fj^j^l j^jj^a lW * 

t> l^Ij: (2Na + , S0 4 " 2 ) f JfA^ ^tLj^ J>- t> (Ba +2 , 2C1") ?Ji JJi J3 K J*i * 

^L^jJI jjJ l_iJj : (K + , I") f j^LSjJI jjJ J^i^a Jb (Pb +2 , 2C1") O^L^. jH j^aK tJ*i * 

(JclijJ aJ ,Ji]| JjljjiJ! J AajIjJ J 4j!>Lc.lij-a QA JS JA^ (Jclij (J^J 3,Jin*lftj (l _ l 

. Jftlij J£ Zl^ju* l_ii£l (l_J 
? L-luiljj]| alA Jj^ai] ^jLaxJI ^.LjiaJI j-A La ~2 

j_ai£j| ^Lu /c^ LaAl.li.1 (_jjlaj jLui.1 ,-jj^ajJI Ll u 2aa 

CJjjj£ (c^ L5J^-^ (c^ J L5^>^^' ^-?Jf^ LS"^ 4-m^la 

iU ua (JSjJJJ (jiiLaJJl 4JaSJ AJC Ja^3lj . Qla j j ii^ 11 

•ajjjj ^.lili.1 Ja^^Lj La£ CJjjj£JI jj-a jij^al i_Loilj] 

. j^alSJl /jjLuJ Vus-aJl V ^^V' (j^ 

Ajaj jilAJl Cjj jj£ (_P-»^ Ji^JXJ ^ ■ <ai]| dll Clj (J_ala-a qa (J^ LiijJal 1^1 

. 4jJaa]l )J& (j-a jJ^a-iJi ■ -1ml j 
? -JLuuS Jj^J I— IjA^ ^^Je 3JWI ^Jjbjjill jJjl*-aJI ^ La -1 
AA\2l\ (Jj| jUJI ^jjj jjx (JcliSlI llA -J ^iLllI jUJI jA La ? 2 . ;,oti Cjljjj JLmluil jj-s i—S^JI La ~2 

• H 2 S , HC1 , H2 

^kaj^ Iji (j$l 3-uLsjjiJI ^UJI I^Ai^a ^JLlJI JjAiJI aAll ~3 



I 



jiuil l_Uillj" 



<-> 



jj&D^tf 



g3ljSll 


CJ^.£.lilaJI 







^^UJI ^La^l cJbL&I ^^L^ usd -4 




diljJaS 



j£*_« L JilK Jjjlj 



1 



CH4 j."' ' jlc (j-a LxuLluI jj£jj (j^-«Ji jlc 

ijj£ i_jljjJa Ja^^LiS /-avL^j ^Ijl jlc L_l£.l (jjjS » ■ SaJ 

Ajjla CjljJaiJ *-a frlj^Ll ^-iLklAll i_jjl_a^llj JaJ^J 

(j^a-uVI (ja La-ill CllQj u£ j-a dlUJla I i» ■ a j IaI 

4c ujij 4.j2 » ■ aj j ,_a.La. \ll ^uVI W-^J 

? ^-Su^jS U3^ ^jn^il (jjljia.1 (j^- 4 ^. J& — 1 

. ^laaJ 4jjI$j1I j 4jjIajjVI 4lLaJI CjljjS-a AAa> ~2 

. CJaUjI ^kajlll Jclijll 4jAI*^ t_L&l ~3 

; .>&xll fljjAJjj 

4 ( ja£lc Aj-ajii (g-le- J£ll ■* ' *"'' J (S) <— V.^>^' *-^J^ J (Fe) AjAaJI SaI^J j-a ^c-JJ-a JaiaJ 

£tAjJ Jxa.^Lia ' -Ag-lll Axjj £CJ>ljll /J "j^ 'I 1-^. LaAJC j JoJIa II (j-a L-lgJ t_Jjlj . Jclij Ci' jaa^Lj V 

(jjiA j^$H> iS^"J 1_jLl.o ajoiJ> JSjjjJJ Jclijll j-a #.Lg.jjV' -lie t ^lj j-ajl LP /_c^ ajUijjl j 7rJ j-aJI 

. **'~* J, Clls u£ll \ij^aV' j^jH' ' ■JJAaJI SaI \J (J"S* J (jujjjlja a ,-11 t_)Aj*Jj V a-kjiajl Ia& . .—aLui-a j 



J? ll •J"/"' 




? ^Ij-QJ^ Jj^J <— IjAav ^^-Ic 4jIa1I 4jjLsjji.ll JAjl*-a.ll (^A La ~1 

? SjljaJI Q* 4jaU1I 4^.jaJI ,J cja^. ^L-ajllI Jja^ll Iaa Ja -2 

? Jclftll laA <J 't^HI JJ J La j ? 4jjIaj Aj^aJ (CjjjjS+AjA^.) ^J_>^1 7?^L 1 JLoJ ~3 

. f Jj-^?- (JLaatlml j ■■"'■*' -"J ) ^Jjlgill j <LijIajjVI <ULaJI CjLjjS-a AAa. — 4 

. ( AjAaJI d UjA jA> jj^lall ^ALaj]! L-iLuall -..■■«. ti ) . CjaUJI ^LuijUI Jclijll 3JaI*x ' . IjSI ~5 



(j^jJ-ligJl ^Lu (JjJxlaJI Ja^jXJ 4 ^jAaJl (j-a ^lAjILo liilui ^Jc #.Lajl jLij J >°-J 

. Aj^aJI lilLi 31& jtajj Ajjfiil Aju 

. litLU-J jjj V ^JUJI ^.j^ll J 3jjI*JI ^?.ja1I ,J cj^i. ^Luulll Jj^jII 11a Ja-2 

Jj^aJI (ilLa 3Jj£ '^Ls j J^J l£*3 <J A Fe304 (^uuialJi-ail .ls.laJI ,Yj>n^j) jj£ls JelijJI IJlA ^.f" ~4 
? ( ^Lus-lS JjS <J^ ^V.j^ 3JLaJI ^J-laj '.'*Kl ) ^jj^ <r* La J l-CJc-tllaJI ,-A La ~5 



} 



I 



